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ONBOARD NAVIGATION SYSTEM 

BACKGROUND OF THE INVENTION 

I. Field ofthe Invention 
The present invention relates to an onboard (mounted 

in a vehicle) navigation system. 
2. Description of Background Information 
Recently. navigation systems to be mounted in a vehi 

cle have been developed and are entering into a stage of 
practical application. Those navigation systems are 
constructed such that digitized map data is previously 
stored in a memory. map data of a region covering a 
given area including the present position of the vehicle 
is read out from the memory while the present position 
of the vehicle is being recognized. so that a map around 
the position ofthe vehicle is displayed on a display, and 
a “vehicle‘s position" indicating the present position of 
the vehicle is automatically indicated in the map being 
displayed. , 

In the case of such navigation systems. there are two 
methods for displaying a positional relationship be 
tween the map and the vehicle in which the navigation 
system is mounted. The ?rst method is such that a map 
is displayed in a ?xed positional relationship relative to 
the display and the display position of the vehicle is 
moved relative to the map. Another method is that the 
display position of the vehicle is ?xed at the center of 
the display and the map is displayed in a scrolling man_ 
ner. Since the map of a region having a given area 
around the vehicle's position is displayed. the latter 
method can always display the map for areas well ahead 
in the direction of the vehicle's movement. and is con 
sidered to be of a higher convenience than the former 
method. 
However. even if the map is moved in a scrolling 

manner. there is a limitation in the extent of the map 
displayed ahead of the vehicle in the direction of the 
vehicle‘s movement because the size of the display area 
is limited. Furthermore, there will be a user's demand 
for viewing the map of an area well ahead ofthe vehicle 
in the direction of the vehicle's movement. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide an 
onboard navigation system in which an area of a map 
displayed ahead of the vehicle in the direction of the 
vehicle's movement can be arbitrary determined in 
cases where the map is displayed in a scrolling manner. 
An onboard navigation system according to the pres 

ent invention comprises: present position recognition 
means for periodically recognizing a present position of 
the vehicle on the basis of the distance traveled by the 
vehicle and the direction in which the vehicle travels; 
map display control means for extracting, from map 
data storage means. a map data group of a region of a 
given area centered on the present position recognized 
by the present position recognition means and supply 
ing the extracted map data group to a display device so 
as to display a map around of the present position ofthe 
vehicle; present position display control means for con 
trolling the display device to display a present position 
mark representing the present position of the vehicle 
immovably at a center position of the display area, 
wherein the system is further provided with command 
ing means for commanding an alteration of the ?xed 
display position of the present position mark; display 
position setting means for determining a position a pre 
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2 
determined distance displaced from the center position 
of the display area as a new ?xed display position and 
providing its positional information to the present posi 
tion display control means during a command period by 
the commanding means. and center position setting 
means for determining the position displaced from the 
center position ofthe display area by the predetermined 
distance as the center position and providing its posi 
tional information to the map display control means 
during the command period by the commanding means. 

In the onboard navigation apparatus according to the 
present invention, a map of a region having a predeter 
mined area and centered on a recognized present posi 
tion is displayed while the present position of the vehi 
cle is being recognized on the basis of the traveled dis 
tance and the traveling direction of the vehicle (the 
direction in which the vehicle travels), and a present 
position mark indicating the present position of the 
vehicle is immovably displayed at the center position of 
the display area. When a command for altering the ?xed 
display position ofthe present position mark is issued, a 
position located a predetermined distance away from 
the center of the display area is obtained as a new ?xed 
display position of the present position mark, and a map 
ofa region having a predetermined area centered on the 
position located a predetermined distance displaced 
from the recognized position is displayed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing an onboard navi 
gation system according to the present invention; 

FIG. 2 is a plan view showing a part ofa key-arrange 
ment in an input device; 
FIG. 3 is a ?owchart showing the procedure of a 

process for altering the ?xed display position of a vehi 
cle position mark; 
FIGS. 4A and 4B are flowcharts showing the manner 

of displaying the vehicle position mark in the new ?xed 
display position, in which FIG. 4A shows a state where 
the target position is not set, and FIG. 4B shows a state 
where the target position is set; and 
FIG. 5 is a flowchart showing the procedure of a 

process for adjusting a distance r. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

The embodiment of the present invention will be 
explained in detail hereinafter with reference to the 
accompanying drawings. 
FIG. 1 is a block diagram showing an example of the 

construction of the onboard navigation system accord 
ing to the present invention. In the ?gure, the numeral 
1 denotes a direction sensor which detects the vehicle's 
traveling direction (the direction in which the vehicle 
travels) on the basis of the terrestrial magnetism (mag 
netic ?eld of the earth), for example. The reference 
numeral 2 denotes a distance sensor for sensing the 
traveling distance of the vehicle and the reference nu 
meral 4 denotes a GPS (Global Positioning System) for 
detecting the present position of the vehicle from longi 
tudinal and latitudinal information, etc. Detection out 
puts of these sensors and systems are supplied to a sys 
tem controller 5. 
The system controller 5 is made up of the following 

various elements. Namely, an interface 6 receives the 
detection outputs from the sensors (or system) 1 
through 4 and performs processes such as an A/D (An 
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alog to Digital) conversion. A CPL' (Central Processing 
Unit) 7 performs the calculation of the traveling dis 
tance of vehicle and the traveling direction of the vehi 
cle. coordinates (longitude and latitude) of the present 
position. and so on. on the basis of output ofthe sensors 
(or the system) 1 through 4 supplied from the interface 
6 sequentially. A ROM (Read Only Memory) 8 stores 
various processing programs of the CPU 7 and other 
necessary information beforehand. and a RAM (Ran 
dom Access Memory) 8 stores information necessary 
for executing programs and allows both writing and 
reading of such information. 
As an external memory device. the system is for ex 

ample provided with a CD- (Compact Disc) ROM and 
a DAT (Digital Audio Tape). the former operating as a 
read-only non-volatile storage medium and the latter 
operating as a nonvolatile storage medium allowing 
both writing and reading. Furthermore. a nonvolatile 
storage medium such as an IC card can be used in place 
of the CD-ROM or the DAT as the external memory 
device. In the CD-ROM digitized (in the numerical 
form) map data is stored previously. The information 
recorded on the CD-ROM is read-out by a CD-ROM 
driver 10. A read output signal ofthe CD‘ROM driver 
10 is decoded by a CD-ROM decoder 11, and in turn 
transmitted to a bus line L. 
On the other hand. the DAT is used as a so-called 

backup memory. and recording and reading ofinforma 
tion is performed by a DAT deck 12. “hen the power 
of the vehicle is turned off. information such as the 
coordinate ofthe present position of the vehicle stored 
in the RAM 9 immediately before is supplied. as a 
backup data. to the DAT deck 12 through a DAT en 
coder/decoder 13. Upon throw-in of the power of the _ 
vehicle. the information stored on the DAT is read out 
by the DAT deck. and transmitted to the bus line L 
through the DAT encoder/decoder 13 so that the infor 
mation read out is stored in the RAM 9. 
On and off state ofthe power of the vehicle is moni 

tored by means ofa detection circuit 14 which monitors 
the output level ofthe so-called accessory switch SW of 
the vehicle. The vehicle power from a storage battery 
(not shown) passed through the accessory switch SW is 
stabilized by means ofa regulator 15 and supplied as an 
electric power of various parts ofthe apparatus. Owing 
to the time constant of the circuit. the output signal of 
the regulator 15 will not fall immediately. During the 
last transition period, backup data is stored into the 
DAT operating as the backup memory. 

In response to a timer interrupt, the CPU 7 calculates, 
when the vehicle is running. the direction of the vehi 
cle's movement on the basis of the output data of the 
direction sensor 1. At the same time, in response to an 
interrupt generated every time the vehicle travels a 
predetermined distance on the basis of the output signal 
ofthe distance sensor 3. the CPU 7 determines the coor 
dinates ofthe present position ofthe vehicle on the basis 
of the traveled distance and the traveling direction of 
the vehicle. Then the CPU 7 gathers map data of a 
region covering a given area including the coordinates 
of the present position from the CD-ROM, and stores 
the gathered data in the RAM 9 operating as buffer 
memory, and supplies them to a display unit 16. As the 
method for detecting the traveling direction ofthe vehi 
cle on the basis of the output signal of the direction 
sensor 1. a method disclosed in Japanese Patent Provi 
sional Publication No. 62-l300l3 may be used. 
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The display unit 16 is made up ofa display 17 such as 

a CRT. a graphic memory 18 made up ofa \’(Video) 
RAM for example. a graphic controller 19 which draws 
the map data supplied from the system controller 5 in 
the graphic memory 18 as image data. and outputs this 
image data. and a display controller 20 which performs 
control operations to display a map on the CRT display 
17 on the basis of image data issued from the graphic 
controller 19. An input device 21 such as a keyboard is 
provided, so that various commands'are supplied to the 
system controller Sin accordance with the key entry by 
a user. For instance the key board may include four 
cursor keys 22. a set key 23, and a clear key 24, wherein 
the cursor keys 22 being arranged in a manner as shown 
in FIG. 2 and used for a ?ne adjustment of distance in 
altering the ?xed display position ofthe vehicle position 
mark and for the input of a target position. 

Referring to the ?owcharts of FIG. 3, the procedure 
of selecting points performed by the CPU 7 will be 
explained hereinafter. This subroutine is called and 
executed when a command for altering the ?xed display 
position of the vehicle position mark is generated by a 
key entry in the input device 21. during the execution of 
the main routine (not shown). Brie?y. the main routine 
includes processes to read map data of a region of a 
given area centered on a present position while recog 
nizing the present position ofthe vehicle. and to display 
them on the display 17 as a map around the present 
position of the vehicle. Furthermore, the main routine 
includes a process to display the vehicle position mark 
on the center position of the display area. so as to dis 
play the present position of the vehicle while maintain 
ing an actual positional relationship between the map 
and the vehicle position. 
When the command for altering the ?xed display 

position of the vehicle position mark is generated from 
the input device 21, the CPU 7 retrieves position coor 
dinate data (x0, yo) of the present position which is 
derived by the recognition ofthe present position ofthe 
vehicle (step S1). and judges whether or not a target 
position has been set (step S2). The setting of the target 
position is performed. for example. in the following 
manner. The input device 21 is operated so that the 
cursor in the display image is moved to a target position 
on the map by using four cursor keys 22 shown in FIG. 
2. and the set key 23 is pressed subsequently. If the 
target position has not been set. the CPU 7 substitutes 
the present traveling direction of the vehicle generated 
on the basis ofthe output data of the direction sensor 1, 
i.e., the vehicle‘s direction 91 for the direction 0 for 
determining the altered ?xed display position (step S3). 
Ifthe target position has been set, the CPU 7 substitutes 
the direction 02 of the target position from the present 
position for the direction 0, the direction 62 being ob 
tained on the basis of the position coordinates of the 
present position and the position coordinates of the 
target position (step S4). 
Then, the CPU 7 determines a direction for setting a 

new ?xed display position with respect to the center 
position of the display area, on the assumption that the 
new ?xed display position is set on a position a predeter 
mined distance r away from the center position of the 
display area, i.e., position coordinates (Ax, Ay) on a 
circle having a radius of the predetermined distance r, 
according to the following equation by using the direc 
tion 0 (step S5). 
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Then. the CPL‘ 7 determines center coordinates (x1, 
yl) ofa new image obtained as a result of the alteration 
of the ?xed display position of the vehicle position 
mark. according to the equation described below by 
using the coordinates (x0. _\'o) of the present position and 
the coordinates (Ax. Ay) of the new ?xed display posi 
tion (step S6). 

x1=xQ— AX 

p1 = yn . Ay 

Subsequently. the CPU 7 reads from the CD-ROM a 
map data group ofa region having a given area whose 
a center position is placed on the center coordinates (x1, 
yi) obtained for the new image, and displays them on 
the display 17 as a new map as a result of the alteration 
ofthe ?xed display position ofthe vehicle position mark 
(step S7). Furthermore, the CPU 7 displays a vehicle 
position mark Ma on the new ?xed display position so 
that it indicates the vehicle‘s direction 61 (step 58). 
Then, the CPU 7 again judges whether or not a target 

position has been set (step S9). Ifthe target position has 
been set. the CPU 7 displays a direction mark Mb in the 
form of arrow for example for indicating the direction 
of the target position (step S10). Subsequently. if the 
target position has not been set, the CPU 7 directly 
proceeds to step S11 in which it judges whether or not _ 
a cancel command for canceling the alteration of the 
?xed display position of the vehicle position mark. If 
the cancel command is not issued. the CPU 7 repeats the 
processes described above until the cancel command is 
issued. Conversely. ifthe cancel command is issued. the 
CPL’ 7 returns to the main routine. 
The above-described procedures for altering the 

?xed display position of the vehicle position mark can 
be summarized as follows. When the target position is 
not set. the vehicle position mark Ma is displayed 
?xedly on a position displaced from the center position 
0 of the display area by the predetermined distance r in 
a direction opposite to the direction of the vehicle‘s 
movement. in such a manner as to indicate the vehicle's 
direction 01 as illustrated in FIG. 4A. When the target 
position has been set. the vehicle position mark Ma is 
displayed ?xedly on a position displaced from the cen 
ter position 0 of the display area by the predetermined 
distance r in a direction opposite to the direction ofthe 
target position. in the manner to indicate the vehicle‘s 
direction 61 as shown in FIG. 48. Furthermore, the 
direction of the target position is displayed by means of 
the direction mark Mb at the same time. 
The predetermined distance r may be set arbitrary to 

any value. and a procedure for adjusting the value of 
the distance r will be described with reference to the 
?owchart of FIG. 5. The adjustment of the distance r is 
performed by pressing a distance adjustment selection 
command key (not shown) provided in the input device, 
and subsequently designating an increment or decre 
ment of the distance r by using the key 22L or 22R of 
the cursor keys 22 shown in FIG. 2. 
When an adjustment selection command for the dis 

tance r is issued from the input device 21, the CPU 7 at 
?rst substitutes a previous value rM for the distance r 
(step 520). Then, the CPU 7 judges whether or not 
there is a key entry (step S21). Ifthere is a key entry. the 
CPU judges whether the operated key is the key for 
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6 
designating the increment or the key for designating the 
decrement (step S22). If the key for the increment is 
operated. then the CPU 7 judges whether the distance 
presently set equals a maximum distance rmax. If 
r=,=rmax. the CPLv 7 increases the distance r by a unit 
distance (step S24). If it is judged in step S24 that the 
key entry is not by the increment key. the CPU 7judges 
whether or not the key entry is through the decrement 
key (step S25). If the decrement key is operated, the 
CPU 7 further judges whether or not the distance is 
equal to zero (step S26). If r#0, the CPU 7 decreases 
the distance r by the unit distance (step S27). 

If the key entry is neither through the increment key 
nor decrement key. the CPU 7 judges whether or not 
the key entry is through the clear key (step S28). If the 
clear key is operated. the CPU 7 sets the distance r back 
to the previous value rM (step S29), and stores it in 
memory (step 530). By this operation, the sequence for 
adjusting the distance r is completed. 

Furthermore, ifthe key entry is not by the clearly, the 
CPU 7 judges whether or not thekey entry is through 
the set key for commanding a completion ofthe adjust 
ment of the distance (step S31). If the set key is oper 
ated. the distance r obtained by the adjustment is stored 
in memory (step S30), and the sequence of operations 
for adjusting the’ distance r will is completed by this 
operation. If the set key is not operated, the CPU 7 
returns step $21, to repeat the operations described 
above. When it is judged in step S21 that there is no key 
entry. when it is judged in step $23 that the distance r 
equals the distance rmax (r=rmax). or the process for 
increasing the distance r in step S24 is completed. or 
when it is judged that the distance r equals zero (r=O) 
in step S26. or the process for decreasing the distance in 
step S27 is completed. the program directly returns to 
step S21. The distance r stored in memory in step 530 
will be used for the process for altering the ?xed display 
position of the vehicle position mark which has been 
explained with reference to FIG. 3. 
As explained in the foregoing, the onboard naviga 

tion system according to the present invention is con 
structed to perform operations summarized as follows. 
Basically, a mark indicating the present position of the 
vehicle as well as a map of a region covering a given 
area centered on the present position being recognized 
is displayed while recognizing the present position on 
the basis of the distance traveled by the vehicle and the 
vehicle's traveling direction, the mark indicating the 
present position of the vehicle being displayed at a cen 
ter position of the display area. When a command for 
altering the ?xed display position of the present position 
mark, a position which is a predetermined distance 
displaced from the center of the display area is selected 
as a new position for the ?xed display of the present 
position mark during the command period. At the same 
time, a map of a region converting a given area centered 
on the position which is displaced by the predetermined 
distance from the present position being recognized is 
displayed. Therefore, when the map is to be displayed 
in the scrolling manner the display range ofa map area 
ahead of the vehicle in the direction of the vehicle's 
movement can be set arbitrary, so that the apparatus can 
suf?ce the user's demand to see the map of an area 
further ahead of the vehicle. 
What is claimed is: 
1. In an onboard navigation system including: 
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present position recognition means for periodically 
recognizing a present position ofa vehicle in which 
the system is mounted on the basis of a distance 
traveled by the vehicle and a vehicle‘s traveling 
direction: 

map display control means for extracting. from map 
data storage means. a map data group ofa region of 
a given area centered on the present position recog 
nized by the present position recognition means 

8 
traveled by the vehicle and a vehicle‘s traveling 
direction: 

map display control means for extracting. from map 
data storage means. a map data group ofa region of 
a given area centered on the present position recog 
nized by the present position recognition means 
and supplying the extracted map data group to a 
display device so as to display a map around ofthe 
present position of the vehicle; 

and “WI-“Pg ‘he emaF‘ed map data group to a 10 present position display control means for controlling 
dlspld) devlc‘e so if '0 ms??? 3 map around onhe the display device to display a present position 
pre?em 295M299] the ‘e ‘Cl 6‘ f H, mark representing the present position of the vehi 

pmgemdposlmérli lip a} Castro] wean“ or Comm. lng cle immovably at a center position of the display 
' e k ‘Sp a) erucethlo ‘Sp at) a .Ft’Te-‘e"f‘£°Sm§T‘ 15 area, wherein the improvement comprises: 
mar. represen mg e presen POP‘ ‘on O e.ve '- commanding means for commanding an alteration of 
cle tmmovably at a center posttton ot" the display ) t t . _ . . . . . the fixed dtsplav posttton of the present position 
area. wherein the improvement comprises: mark ' 

commanding means for commanding an alteration of t ‘ . . . . . . 
_ -_ ‘ - - . - display posttton setting means for determining a post 

the fixed display position of the present position . . . . 
mark ' 20 non a predetermined distance displaced from the 

display position setting means for determining a posi- gem“ iposlihon of the dlspiay Elma as. imew .?xed 
tion a predetermined distance displaced from the dlsplai posmon and Prowd‘l‘g “5 P9Sm°m1 Infor 
center position of the display area as a new ?xed mauondlo, ‘he presemdposmczinbdlsg?ay comrgl 
display position and providing its positional infor- ,means urmg a Comma“ perm 5 t e Comma" ' 

mation to the present position display control 25 mg mean}: and _ _ _ 
means during a Command period by Ihe command_ center posttton setting means for determining the 
mg means_ and ' position displaced from the center position of the 

center position setting means for determining the d'SPIaY are_a_by ‘he predell‘irmlfled d1§t?mce§5me 
position displaced from the center position of the cenler posmon and'provldmg "5 posmonal infor 
display area by the predetermined distance as the 30 mauon ‘0 the map dlsplay Comm] m‘eans durmg the 
center position and providing its positional infor- command Pen_O_d by the commandlng means, and 
mation to the map display control means during the furthel' Compnsmg large} Posmon 1PPut_meaPS for 
command period by the commanding means. mpl‘nlmg a large‘ poslllon» “'herem 531d fjlsplay 
wherein said display position setting means deter- poslnon Semng means determmes a dlrecuon for 
mines a direction for setting said new ?xed display 35 Semng 531d new ?xed dlspla)’ Posmon “'"h respecI 
on the basis of the vehicle's traveling direction. 

Zv A system as claimed in claim 1. further comprising 

to said center position of the display area on the 
basis-ot'a direction of said target position from said 
present position recognized by the present position 
recognition means. 

4. A system as claimed in claim 3. further comprising 
distance setting means for setting said predetermined 
distance at an arbitrary selected value. 

' a: a: x t t 

distance setting means for setting said predetermined 
distance at an arbitrary selected value. 

3. in an onboard navigation system including: 40 
present position recognition means for periodically 

recognizing a present position oi'a vehicle in which 
the system is mounted on the basis of a distance 
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